The Mukherjee's multireference coupled cluster method (MkCC) [1, 2] is a state-specific Hilbert space approach designed for treatment of chemical systems where nondynamical correlation plays an important role. Compared with similar methods, its main advantages are rigorous size-extensivity and insensitivity towards the intruder state problem. The cluster equations include relatively complicated coupling terms; however, these were analytically evaluated by Evangelista et. al. [3].
behind this scheme is to replace T (ν) operator in the coupling term by an operator T ν (µ), which is the subset of T (µ) that give nonzero result when acting on the reference Φ ν . In this way, cluster amplitudes corresponding to only one reference are needed at a time to solve the cluster equations and the only remaining coupling comes through the elements of effective Hamiltonian matrix and its eigenvector.
In its pilot applications, the uncoupled MkCCSD was found to be in an excellent agreement with the standard MkCCSD method [4] . The aim of this poster is to investigate this phenomenon further, in order to establish how the performance of the uMkCC approach changes with the size of the basis set, size of the model space, multireference character, and inclusion of connected triple excitations. To achieve that, the uMkCC method was implemented at the singles, doubles, and triples level, and applied to study singlet methylene diradical, potential curve of fluorine molecule, and the b 1 Σ + g state of oxygen molecule. Methylene was chosen as an example of a small system where calculations using large basis sets are computationally feasible even with the inclusion of connected triples. The fluorine was selected to study performance of uMkCC along the whole potential energy curve. The b 1 Σ + g state of oxygen was chosen due to the strong dependence of the potential curve near equilibrium on the size of model space, as well as the description of dynamical correlation.
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